• 



Spa 1 a i r.a , Fdga r P . 

M 3 R Like ~B2 Transporter Gene From 
Plants 




: 1 5 0 ; 

.151: 



herewith 

n o t y e t a s s i g n e d 

PC7 US 9 9/22 36 3 
19 99 0 9 2 4 



:. 1 5 0 > 
:151> 

: 6C, 

:170> 

:2 1 0 :■ 
< 2 1 : : 



US 60/101,8 14 
19 98 09-2 5 

14 

Fa s t 3 EQ f o r W i ndov;s 7e r s i. on 4 . 0 



1 



4 0 5 1 
a f - r a 

Aj'r.o.dopsis thai; ana 



■ : 2 2 C 
< 2 2 1 



mis c__f eat ure 
\ 94 :■ . . ; 0 ■ 

Translation start cod on 



" :so feature 
< 3 9 3 2 ) . . . ( 0 i 

;tcp codon 



: - ■ - * as o • a • a * * • • a a a a n a a a c a . r t a . •. . •, a , i a q a a a q a a c a q a q 1. 1 t a c c; a t. t a 

* t t a a a c t c ; 1 1 1 c : :: t c g a t g a t a a a 1 1 1 g a : t a : ;; t a : t a a ; g 1 1 c g t t g g t a a *. a 1 1 

ggtgccattg r:ca; qgcic ttccatgcct gtcttattt: tactcttrgg tcaaatggtt 

aatggatttg gtaaaaacaa aatggattta catcaaatgg ttoatgaagt ctctagatat 



4 2 ( 



i a a a a a 



ig 1 1 1 g g t c 
rii caa a: a 



: c 1 1 a c g c a g a g a t a g c a 
: a a a a a a a t a a a t. :. a a a a a a 



• # 



. t a . . . ... 


c T g r r a r 1 g r 


^ >-4 L U U a ^1 L. ^ j 


a g r t z gggg 


^ «- — t- <r- t- - ^ 


c"\ 1 j- - " f' t n 1"] r"i 
U u 1. I L ^ ~i '--J 


' I "! 


a r g r 1. z a g z a 


aag 3 z a a a g c 


39 rrgg t zaz 


a a '3 z z g a z 3 g 


a 3 a r a a r. r a a 


c r a a a g a rrg 




a r 3 a t a a t r r 


aagaccr^TT 


agar g 3 a a a a 


r g t t t g 3 a ^. r 


aagtt rargg 


gaaratt gag 


T - - 


z z t a a a g a t 3 


r g a : r t r r a 3 


rtatrrrtra 


e 3 3 c c r 3 a r g 


r r a r g a r 2 r. t. 


r a g g a a r r r r. 




a a r a z t z t c r 


t :c :tt :t 33 


3 a a a a r r 3 z 3 


■a r ;3 a T. T 3 T T a 


g t ;i 3 3 a 3 r 3 g 


r r r r g g a a a g 


1 \ ^ 


a j t. a r t g 1. 1 3 


t t. z 2 r r t r a r 


T 3 a 3 a g a T r. r 


z a r g a T r r a a 


a r a 3 r 3 3 3 r a 


a -a r r r r 3 r t 3 




garggrgtrg 


a 3 £ T a a a 3 a r 


3 r r T. r a 3 t r 3 


a a 3 t T t t z 3 r 


2 t. g a a r a a a t 


rgggrttgtg 


1 t a ■ 


a it; r a a g a a r 


r t g r g r z 2 z z 


T 3c r a r t art 


a t. -a r t. a gag a 


a „ a r a „ ^ „ ^. a 


r g ga a a g r r r 


1 C 'i ■ - 1 


g Kg : ^ a : a a 


z gg t t 3a a gr 


r 3 a a 3 : r 3 r r 


a r r z r r 3 r t j 


r 3 a a r 3 r 3 r a 


*- a g r r t r a r r 




a ;a:; a:t.t : 


r t a a a 3 3 r r a 


rg a r a r a r a g 


3 t t 3 3 a 3 a a r 


gr ggr. 3rr r a 


acrer e aggr 


1 (■> -! ' I 


g gar a 3a agr 




a a t t g r Z a 3 3 


grgargrrga 


a a 3 a r r r a a a 


3arrrt3tra 




rT 3 g 3 t. 3 a a g 


craraagrgr 


err. rgargrt 


a 3 r r r r 3 a 3 a 


grarrgrrra 


g g a a 3 e r r r a 


1 u ■ 1 1 


3a r agagrca 


"■33 - 3333 *3 


ga react 3T t 


3T r 3TT g c r -r 


ar-rgrrrrtg 


rarrarraga 


1 b '.' 1 


a a z g t. r 3 3 t t 


:rartgrrgr 


g a T a r a 3 - ^ a 


ggrraagtrg 


rrgaaarrgg 


a a r a e a t g aa 


1 t| 1 


g a a r T c a t t g 


c ca a at c eg 3 


rgcr ta rgca 


c -r -r ^r r r at -r a 


ggt r r cagga 


a a t ggr t g gt 


1 J 1 


a r T r g a g a 1 1. 


T r t r a a a c r r 


3 t r a a r z 2 g r 


_ g „ a ^ ^ - g - r 


_ a ^ „ _ ^ g l l ^ 


g a g r r a 1 1 r a 


^ ; . 


r *; g t r ^ =i ^g a 


a a r. ca e r rag 


r c T a a 3 a T c a 




■ggaat rr gag 


■2 z a r . r r 1 1 a e 




a grarrggag 


:r garggr rg 


3 a T a 3 a g a t 3 


aTTrraaarg 


r a 3 -3- 3 ^ ^ 3 '-^ 


rrgaaagarr. 






a a a a t z a r z t 


re a raggctr 


r z 2 a a g r z c a 


ar rca regga 


a t g g e e t r a r 




r :aa::a:3g 


gage agr agg 


;::aa:::t: 


err ggTTarra 


rrggrcrrar 


atttgrtatt 


_ .j . 


3 *; 3 3 r g ag r a 


■a r a r g a z r g a 


a g z -2 1 1 c t a e 


t a r a -r aga r t 


a rga r r c a a r 


gga aa ggaa a 




a r aaa aga g t 


argrcrr :a: 


ccacar r ggc 


g r r 3 3 r -2 z 2 r 


argrr grggg 


rgrrr artrg 




a t r r a a r a t .z 


a r t r c 1 1 1 ag 


:arratggga 


3 a a a a r r r r a 


raa raa gagr 


a a g a a g a a r g 




a t j r z e t c a g 


c raccc t; gag 


a a a c g a a g t z 


ggr rg 3r t r g 


argaggarga 


a e a e a a e r e a 




a .3 r ::-ga: c g 


:rg:argctt 


ag rr a rrgar 


gragragar. g 


rr aa ar rcgr 


rata g r e g a g 




a 3 a a z 2 z rag 




a a a r a r g a e r 


^ ( -, ^ - ^- ^ 


r a w, 2 2 <~ - 2 a _ 


agr egeer t c 


1 


a z a g t. a g a a r 


g gaga gT r 


■a _ _ . ■ _ „ a l , 


rr ag3rarar 




a gr r : r r 3 r r 




a a r T T ^ cir t 2 


a g r a a r T a t c 


z r r g aag g gr 


rrrgrr 3gag 


a c a c age c a a 


gger e a t g ra 




aag a r T z z a a 


t3attg.:tgg 




ag r a a r a r r a 


g a a r r g r a g 2 


a g r r r r r a a r 


*" * ■ 


g ; a rag ag r a 


ag a z z 2 z 2 z 2 


r T. T. g z z 2 z 3 t 


r ar. g ag :r r. r 


grgr a r rr ra 


gaa a ag a age 




rraag :::a: 


a r rgaag z ca 


a a r rrcgggt 


r r r ::rar rrg 


g r rr rr rg ra 


gr.-gr„rcr 




tat ggrr :rg 


aggetrraar 


z zz 2 z gg z a *;. 


ggra r r :ar 2 


-rgrg agr aa 


■^3'3 J, 3 - ( 3 3 






a a grga t c a a 


agegrrt gtq 


grr rrggrc a 


r r a r r gca aa 




' C 1 1 


gaa a r TgT a 


gr rrrgrr r r 


rga aar: a:: 


• i .1 a a ^ 33* 3 


a agcrgrrgg 




2 1 1 : 


r^ggr rrtgg 


a r a g g c a g a r 


caggarr 3 ac 


r :ggargarg 


rrgargcrga 


r r r rgrggag 




a :gar r rgTg 


gaga ra*:r ga 


g T T T agg r a z 


g r r. ; 3 a r. r r r g 


rrra r rerr r 


aaga rc rga : 


- ^ *' '- 


g*:carggrt z 


r ragggacrt 


z a a -ret r aga 


ar r rgagrrg 


g a eat age ra 


ager rr tgtg 


2 iJ ' ) 


aacgcg ag t g 


ggr c aggg a a 


g ag r z r: gt a 


a r r g r g a r. g a 


r rgag rgg 1 1 








.a a 3 1 r a * -a a *; 


j a ; a ; -"j .; a a 1 
; : ' i 1 ; a i 




a a z T a a a c r *_ 


a a a a r e T r T a 




■ ' ' ' a '- ■ 

: • ; ; i ' : • ' T 


- - J } ■ - - j 

.7 : ;. 5 


■ a- j ; g: j ; t :: a 




. . . < ... 1 - - . « i . 
; "i . i ' ' . ca *_ .3 


J ■ ' ; ; I 3 ; : 


. c 










• : -a. ; : ;r a a a 






aag a a r r r t a 


ragrgr-.gr; 


* r aga r gaa 


g ; a a :; : a gca 


r a r r ,aga * gc 


ag a a r :raga ; 




; acgtgrtgr 


a aga 39 -gr r 


agagaggrt ; 


a * * aga ggr r 


gg ae r a c;g: 


got a 3T r get 




ca ccgrrtgt 


r ;ac r a*: aag 


i 1 g g t_ g r t 3 a t 


rgrartggt: g 


t g a 1 1 r .a aga 


egggrggar r 


3 8 -t 0 


g t gga gca ag 


g rag r r a r r r 


aga get c g t *: 


a a r raa ; r a a 


a^^gaac z z a 


r r. c a aggct g 


3 9 C C 




1 a a "a ca * a a 


a a ft r a a a a " 




: * * a a a a a ca 


aaaaat c . : ;: ; 





Lys Thr Va : Pre 



G 1 u 
1 5 



A: a r.sc L\ 



His G 1 u Va 1 



Phe 



Glu Arg 



1 3 0 



3 .1 n 
11 5 
A .q n 



: e ser .a 



Val 3 



. a .1 
14 5 

Glu Lys 

Leu Va 1 

Ala Val 

Leu Thr 

Va 1 He 

'■/a 1 Gl y Glu 

Thr Leu Lys 

Gly Gys Thr 
2^5 

Tyr Ala Gly 

n v o 



2 0 

Pre Asp Tyr Leu 

Gly 5e r Ser Met 
55 

3 * y Phe G 1 y Lys 

7 0 

Ser" Arg Tyr Ser 

Ser Ser Tyr Ala 

Va 1 Ala Ala Leu 

Val Sly Phe Phe 
1 35 



ber inr ~sp 
1 50 

Asn Phe lie 
165 

Phe Val Ser 



He 
195 
G 1 v 

Ala 



1 8 0 

Pro Sly lie Ala 

lie Thr Ser Lys 
2 15 

Glu Gin Ala lie 
230 

Se r Lys Ala Leu 
245 

Leu Gly Tyr Lys 
26 0 

Tyr Gly lie Ala 



^.eu 
4 0 
Pre 



Leu 

Gl u 

Arg 
12 0 

Thr 

H i s 

A 1 a 

Phe 
2 3 0 
Se r 

A 1 a G ! n 

Asn A 1 a 



,\tr t r I . tr . a . 



Ser 
4 5 



j 0 
Leu 



ru Phe 



1 le 
10 5 
Lys 

Thr 

Leu 



Trp 

185 
Al a 

A rg 



Ala 



2 30 



(3 1 y 
2 65 



Va i Phe 



. e Arg 
2 95 



6 0 

Vet Asp Leu His 
I 7 5 

Pile Val Tyr Leu 

9 0 

Ala Gys Trp Met 

Lys Tyr Leu Glu 
12 5 

Asp Ala Arg Thr 

- 1 p. 

i u 

Leu Val Gin Asp 
1. 5 5 

Leu Ser Thr Phe 

1 ^0 

Lys Leu Ala Leu 

Gly Gly Leu Tyr 
205 

G i u Se r Ty r Ala 
22 0 

Va 1 Arg Thr Va L 

: 35 

Tyr Ser Asp Ala 

2 5 0 

Met Ala Lys Gly 

Ser Trp Ala Leu 
285 

Gin Thr Asp Gly 

300 



Met 

Leu 

9 5 
S e r 

Val 

Asp 

1 le 

A 1 a 
1 7 5 
Ser 



30 
Va 1 

01 v 



oe r 

160 
Gly 



Gly 

Tyr 
1 1 0 
Ala 



.la 



Leu 
1 90 
Ala 



Tyr Ser 

He Gin 
2 55 
Leu Gly 
2 70 

Va 1 Phe Tr 



Thr 

G 1 y 

Tyr 
24 0 
Tyr 

Leu 

Trp 



ur r s Ala 



4 65 4"0 4 "5 48C 

A sr. Ala H i s Ser Phe lie Thr Lei; Lea Pro Lys OA,' Ty r Asp Thr Gin 

485 4y j 495 

'.'a! 0 1 y 0 : u Arg Gly Va i G ] :i Lea Ser 3 1 / G ! y Gin Lys Gin Arg lie 

5 0 C 5 C 5 5 10 

Ala lie Ala Arg Ala Met Leu Lys Asp Pro Lys lie Leu Leu Leu Asp 

515 5 2 0 5 2 5 

Glu Ala Thi" Ser" Ala Leu Asp Ala Ser Ser G 1 u Se r lie 7 a i Gin 31 u 

53 0 53 5 54 0 

Aia Leu Asp Arg Va i Met Va 1 Gly Arg Thr Thr Va . Va : Val Ai a His 
54 5 550 55 5 56 0 

Arg Leu Gys Tnr Tie Arg Asn Val Asp Ser lie Ala Val lie Gin Gin 

565 570 575 

Gly Gin 'Va : Val Glu Thr Gly Thr His G ! u Giu Leu lie Ala Lys Ser 

5 3 0 5 8 5 5 9 0 

Gly Ala Tyr Ala Ser Leu lie Arg Phe Gin Glu Met Val Gly Thr Arg 

5 95 600 6 05 

Asp Phe Ser Asn Pro Ser Thr Arg Arg Thr Arg Ser Thr Arg Leu Ser 

610 615 62 0 

His Ser Leu Ser Thr Lys Ser Leu Ser Leu Arg Ser Gly Ser Leu Arg 
62 5 63 0 63 5 64 0 

Asn Leu Ser Tyr Ser Tyr Ser Thr Gly Ala Asp Gly Arg lie G 1 u Met 

6 4 5 (5 5 0 6 5 5 

lie Ser Asn Ala Glu Thr Asp Arg Lys Thr Arg Ala Pro (3.1 u Asn Tyr 

660 665 6 70 

Pre Tyr Arrg Leu Leu Lys Leu Asn Ser Pro Glu Trp Pro Tyr: Ser lie 

6 75 683 685 

Met Gly Ala Val Gly Ser lie Leu Ser Gly Phe He Gly Pro Thr Phe 

690 695 700 

A: a Tie 7a 1 Met Ser Asn Met Tie Glu Val Phe Tyr Tyr Thr Asp Tyr 
" : 05 71 0 715 72j 

Asp Ser Met Glu Arg Lys Thr Lys Glu Tyr Val Phe Tie Tyr .Vie Gly 

72 5 73 0 735 

Ala Gly Leu Tyr Ala Val. Gly Ala Tyr Leu lie Gin his Tyr Phe Phe 

^40 ~ 4 5 ~ 7 5 0 

Ser Tie Met Gly Glu Asn Leu Thr Thr Arg "Val Arg Arg Met Met Leu 



8 0 5 

S e : P : ; e 



r.e ^ . y -Cr'j o e r o . r. 

q - r ; . 



Set" 0 1 l; Ala Leu I ie Leu Trp Ty r G oy Ala His Leu 7a 1 Set" Lys G I y 

933 935 940 

'.'a! 3er Thr Phe Ser Lys Va 1 lie Lys Va 1 Phe Va 1 '7a i Leu Val Lie 
9 4 5 9 5 C 9 5 5 9 6 0 

Thr Ala As:: Ser- Val Ala Glu Thr Val Ser Leu Ala Pro Glu lie Lie 

9 6 5 9 7 0 9 7 5 

Arg Giy Gly Glu Ala Val Gly Ser Val Phe Ser Val Leu Asp Arg Glu 

9 3 0 9 8 5 9 9 0 

Thr Arg lie Asp Pro Asp Asp Ala Asp Aia Asp Pro 7a 1 Glu Thr i le 

9 9 5 1 0 0 C 10C 5 

Arg Gly Asp lie Glu Phe Arg His Val Asp Phe Ala Tyr Pro Ser Arg 

1 0 1 0 10 15 10 3 0 

Pi'D Asp Val Me: Val Phe Arg Asp Phe Asn Leu Arg lie Arg Ala Gly 
105 5 1030 1035 10 4 0 

Hi? $r-r Gin Ala Leu Val 31 v Ala Ser Gly Ser Gly Lys Ser Ser 'Val 

1045 1050 1055 

lie Ala Met lie Glu Arg Phe Tyr Asp Leu Leu Ala Gly Lys Val Met 

10 6 0 10 6 5 1 CT 0 

lie Asp 31y Lys Asp lie Arg Arg Leu Asn Leu Lys Ser Leu Arg Leu 

1075 1080 1085 

Lys lie 3!y Leu Val Gin Gin Glu Pro Ala Leu Phe Ala Ala Thr lie 

1090 1095 1100 

Phe Asp Asn lie Ala Tyr Gly Lys Asp Gly Ala Thr Glu Ser Slu Val 
110 5 1110 1115 112 0 

lie Asp Ala Ala Arg Ala Ala Asn Ala His Gly Phe lie Ser" Gly Leu 

112 5 113 0 113 5 

Pro Glu Gly Tyr Lys Thr Pro Val Gly Glu Arg Gly Val Gin Leu Ser 

114 0 114 5 115 0 

Gly Gly Gin Lys Gin Arg lie Ala lie Ala Arg Ala Val Leu Lys Asn 

1155 116 0 1165 

Pro Thr Val Leu Leu Leu Asp Glu Ala Thr Ser Ala Leu As p Ala Glu 

117 0 1175 1180 

Ser (3 1 u Gys 7a . Leu Gin Glu Ala Leu (31 u Arg Leu Met Arg Gly Arg 
1135 1190 1195 1200 

Thr Thr Val Val Val Ala His Arg Leu Ser Thr lie Arg Gly 'Val Asp 
1205 12 10 1215 



Phe L\ 



Leu ash 



Lys Lys ji; 



Lvs Pro 



5 0 

Pro Leu 



3 0 lie Asn 



Phe 5er 



Met. Met Leu 



8 5 
Thr 



u-g 



His 



Asp 
Phe 
Thr 

Leu 

225 
Asd 



Tyr Ala 
1 1 5 
Ty r Me 
1 3 0 

Lvs Tie 

Trp Phe 

Asp Val 

Phe 3 In 
195 
Arg 3ly 

Glv Leu 



A3p 

1 0 0 
Tvr 



(3 1 V 



T*/ r Tvr 



o i n \ a . of 



val Leu Ala 

Glu Leu Glu 
275 

! : e Lys Lys 



A rq 

Asp 

Ser 
1 SC 
Ser 

Trp. 

Ser 

Leu 

Ala 
26 0 
Arg 



Lys 

Va : 

16 5 
Lys 

Met 

Lys 

Ala 

Leu 
245 
lie 



(3 1 n 
1 50 
H : s 

I Le 

Ala 

Leu 

Ala 
230 
Ala 

Arg 



Tvr Asn 



Ala lie Thr 



Leu 
3 05 



lie Tvr Ala 



Tyr 
31 0 



40 

Thr Leu Ala Ala 

5 5 

Val Phe Gly Glu 

Asp ^eu Met Ser 

90 

Phe Phe Met Asn 

Ser G 1 y lie G 1 y 

1 2 0 

Phe Trp C/s Leu 

: 3 5 

Phe Phe His Ala 

a s p . a i. G 1 y G „ u 

170 

Asn G 1 u Val lie 
1 3 5 

Thr Phe Pne Thr 

2 00 

Thr Leu Va 1 lie 
215 

Val Trp A La Lys 

Tyr Ala Lys Ala 
250 

Thr Val I 1 e Al a 
265 

L y s Asn Leu G I u 
2 30 

Ala Asn lie Ser 
2 95 

Ala Leu Ala Phe 



. rp 
4 5 
His 



Thi 



Met 
^5 

L e u Glu 31 u 



ai a 

Lie 
155 
Le u 

31y 

Leu 

lie 
235 
Gly 

^he 

Glu 



Go/ , a . 

125 

Ala 31 y 
140 

Met; Arg 

Asn Phr 

Asp Lys 

Phe He 
205 
Ala lie 
2 2 0 

Leu Ser 

Ala Val 



(3 1 y 
Ala 



Trp 
315 



3 0C 
Tvr 



Gly 

Lys 
285 
ri i a 

Gl Y 



y a i a : o ; y 

1 1 e Phe A 1 a 

80 

Asn Arg Ser 
95 

Asp Met Thr 
1 1 0 

Leu '7a 1 A 1. a 

Arg 31 n He 

G 1 n Glu I 1 e 

16 0 

Arg Leu Thr 
175 

Lie Gly Met 

1 9: 

Val Gly Phe 

Ser Pro Va 1 

Ser Phe Thr 

24 0 

Ala Glu Glu 
255 

Gin Lys Lys 

2 70 

Arg Lie Gly 

Ala Phe Leu 

Thr Thr Leu 
320 



1 a r lie 



485 



Asp 
Met 



J J li 

"/a .: 
Asp 



l t: u 

54 5 
Leu 

Arg 



Arg .nsn 

Lys 3ly 
■510 
Val 

Asp 

Ser 

Gly 

(.j I u 
►5 9 0 



Lys 
5 1 3 

Lea 
Arg 
Thr 



Lea P ro H ; s 

Ser Gly 31 y 

Asa Pre Lys 
550 
1 u 



aeu 
6 2 5 
A 1 a 

Asp 

Arg 

Asp 

Leu 
70 5 
a q ^ 



Ala 
S95 
As 'A 

Thr 

G 1 u 

Arg 

3 e r 
6^5 
Ser 



7hr Glu 



Glv Val ?ne 



Leu 
Phe 



?he 
^55 
Phe 



Glu 

Arg 

5 3 0 
Asp 

H i s 

Met 



Ser 
6 60 
Gin 

I le 

Trp 

Th r 
-4 0 
Ser 



^e r 
5 65 
Thr 



Asp 

Gin 

Lys 
645 
Ser 

Ala 

F ro 

Pro 

G 1 n 
725, 
Arg 

Leu 



Thr 



3 1 u 

Thr 

63 0 
Ser 

Leu 



Pro 

Tyr 

7 1 C 
? 1" o 



G 1 n 
5 3 5 
I 1 e 

A 1 a 

I le 



505 
Pre Asp 

Lys Gin 

Leu Leu 

Va 1 Va 1 

7a 1 [ 1 e 
5 8 5 



j y r 
4 30 



■hr Leu 



Leu 
6 15 
Ala 

Glu 

Tie 



Val 
6 95 
Phe 

A 1 a 

rA S p 

Phe 
Phe 



Gly 
6 0 0 
Met 

Gly 

r le 

Arg 

Arg 
6 8 j 
Se r 

Va . 

Phe 

Asp 

Leu 

Th r 



A s n 

Asp 

Lys 
6 6 5 
Lys 

Phe 

Va 1 



P ro 
745 
Ala 

Phe 



j . u 
570 
Ala 

Asp 

31 J 

GJu 

Ala 

6 5 j 
Arg 

Leu 

Trp 

(3 1 y 

1 le 

7 3 0 
Glu 

Leu 



^sp 
555 
'7a 1 



va l 
635 
Leu 

Ser 

Ser 

Arg 



La 1 
7 1 5 
lie 

Thr 

G 1 y 

Lys 



Arg oiu a s n 
510 

Val Gly Gl u 

5 2 5 

Ala lie Ala 
5 4 0 

G 1 u A 1 a Th r 

Arg Leu Ser 

590 

31 y Val lie 

6 05 

G 1 y 1 1 e Ty r 
620 

Glu Leu Glu 

Glu Met Ser 

Thr Arg Arg 
570 

Thr Lys Glu 

6 35 

lie Met Lys 

70 0 

Phe Gys Ala 

Phe Ser Lys 

Lys Arg Gin 
75 0 

lie lie Ser 

7 6 5 

A 1 a G 1 v G J u 



Va 1 
4 95 



A.rg 
A rg 



Lys 
575 
Thr 

Va 1 

Phe 

Asn 

Se r 
65 5 
Ser 

Ala 



1 le 

1 Le 
7 35 
Asn 

Phe 

I le 



A 1 a 
5.60 
A. 1 a 



Glu 



Mia 
64 0 
Asn 

Val 

Leu 

Asn 

lie 
720 
1 le 

Se r 

I le 

Leu 



iv a . a j . 1 a ^ i :i 



a . a . a . . ! e 

■3 - ^ 



. e i - e 



84 0 



5 4 [ 



Arq Asm Se; Leu Arg Lvs Aia H i. s lie Phe Giy 1 le Thr Phe Ser ^he 

9 3 0 935 94 0 

Thr Gin A : a Met Met Tyr Phe Ser" Tyr Aia Gly Cys Phe Arg Phe Gly 
••4 3 95C 955 96C 

Ala Tyr Lea Vai Ala His Lys Lea Met: Ser Phe Gla Asp Val Leu Leu 

965 9 " 0 975 

Va : ?;.e Ser Aia Vai. Va 1 Phe Gly Ala Met. Ala Va 1 Gly Gin Va 1 Ser 

9 8 0 9 6 5 9 9 0 

Ser Pne Aia Pro Asp Tyr Ala Lys Ala Lys lie Ser Ala Aia His lie 

9 9 5 10 0 0 10 0 5 

lie Met. lie lie Glu Lys Thr Pro Leu lie Asp Ser Tyr Ser Thr Clu 

'1310 1015 10 2 0 

Gly Lea Met Pro Asr Thr Leu Gla Gly Asa 'Lai Thr Phe 3 1 y 31a Va 1 
102 5 103 0 103 5 104 0 

Vai Phe Asn Tyr* Pro Thr Arg Pro Asp lie Pro Val Lea 3.1 n 31 y Leu 

1 0 4 5 1 0 '3 0 10 5 5 

Ser Leu GJu Val Lvs Lys Gly Gin Thr Lea Ala Lea Vai 31y Ser Ser 

3 0 6 0 10 6 5 10 7 0 

Gly Cys Gly Lys Ser Thr 'Lai Val Sin Leu Lea Glu Arg Phe Tyr Asp 

10 75 1080 10 8 5 

Pro Leu Ala Gly Lys Val Leu Leu Asp Giy Lys Glu 1 Le Lys Arg Leu 

1 13 9 0 1 0 9 5 1 1 0 0 

Asn Val Gin Trp Leu Arg Ala His Leu Gly lie Val Ser Gin Glu Pro 
110 5 1110 1115 112 0 

Lie Leu Phe Asp Cys Ser lie Ala Glu Asn lie Ala Tyr Gly Asp Asn 

112 5 1 1 3 C 113 5 

Ser Arg Val Val Ser Gin Glu Glu He Val Arg Ala Ala Lys Glu Ala 

1140 1145 1150 

Asn lie His Ala Phe lie Glu Ser Leu Pre Asn Lys Tyr Ser Thr Lys 

11 5 5 116 0 1165 

Val Gly Asp Lys Gly Thr Gin Lea Ser Gly Gly Gin Lys Gin Arg lie 

117 0 1175 1180 

Ala He Ala Arg Ala Leu Val Arg Gin Pre His lie Lea Leu Leu Asp 
1185 1190 1195 12 0 0 

Gla Ala Thr" Ser Ala Lea Asp Thr" Glu Ser Gla Lys Val '7a 1 Gin Gla 

1205 1210 1215 

Ala Leu Asp Lys Ala Arg Gla Gly Arg Thr Cys lie '7a 1 lie Aia His 
1220 1225 1230 



. e . a . 



.-..a ■ . e Met 



; n ij ^ r. : v_j . u , ; e 



50 

Asp Val GV 



Thr Arg 



^sp 



Asp 



4 5 



7a I Sei 



3 5 



Phe 
Leu 



Tyr 
145 
Th r 



Trp 

130 
Ala 



Ser 
22 5 
Phe 

Arg 

I le 

Asn 

7a 1 



Ser 

Leu 
2 10 
I le 

Ser 



Va 1 
1 1 5 
Ala 

Lys 

I le 

Leu 

He 
1 9 5 
A I a 

G 1 y 

I le 

Ala 



Asp Ser 

Leu (3 1 
290 
(3 ] n 



I i e 



Ala 
1 0 3 
I le 



Ala 
Ala 

0 1 u 

1 8 0 
Ser 

Phe 

G l.u 

Cly 

A 1 a 
260 
Phe 

Phe 

Leu 



Phe 



/al Leu 



G 1 v 

Phe 
165 
G lu 

lie 

Trp 

Val 

H i s 
245 
Phe 

Ser 

Lys 

Lys 



Ala 
150 
Gly 

Ala 

Gly 

Tyr 

Leu 
230 
Leu 

Glu 

Thr 



Gly 
310 



I le 

Val 

Thr 
1 35 
Val 



G 1 y 

1 0 5 
Pro 



Vet 
9 0 
Phe 



Phe J ::e 



I le 

Se r 
12 0 

Ser Phe Thr Asn 



Le Ser 3h 



,eu lie G V 



Ala Glu Glu Val 



1 4 0 
Leu 



Gly 

Lys Asn 

He Ala 
2 0 0 
Glv Thr 



Gin Gin L\ 



2 15 
Thr 

A 1 a 

He 

Lys 

Val 
295 
Leu 



/al 

Pro 

Phe 

Gly 
2S0 
His 



Val 
"1 8 5 
Tyr 

Se r 

Phe 

Asn 

Lys 
26 5 
Tyr 

Phe 

Leu 



1 '7 o 
Gly 

Leu 

Leu 

Phe 

He 

250 
I le 

Lys 



v a 
155 

Glu Leu 

I le Lys 
Leu Val 



Val 

Ser 
2 3 5 
Glu 

Lie 

P ro 



as n v r 



Lys 



7a 1 
3 15 



Leu 
22 0 
He 

A 1 a 

Asp' 

Asp' 

Pro 
3 0C 
Lys 



Leu 

125 
3lu 

Ala 

Glu 

Lys 

Ty r 
2 0 5 
Se 

Leu 

Phe 

Asn 

Ser 
2 65 
Ser 



ber 

Trp 
1 I 0 
Ser 

Leu 

Ala 

Arg 

Al a 

0 90 
Ala 

As n 

Leu 

Ala 

Glu 

1 le 
Arg 



1 1 e 
9 5 



1 1 e 

Ty r 
175 
lie 

Ser 

Glu 

Gly 

Asn 

2 55 
Pro 

Met 



^er (jiv Gin 



He 

80 

Thr 

Leu 

Ala 

Ala 

Arg 
16 0 
Asn 

Thr 

Ty r 

Tyr 

Thr 
24 0 
Ala 

Ser 

Gly 

Glu 

Thr 

320 



a.. _eu t : n 



; e i-. , a ^ 



. ; e . a , 

Leu Met 



, i e . a m : s 
4 85 

Phe Asp Gly 

Arg G 1 u Lys 
5 1 5 



. r r . a . ~.rg 

4 5 0 



le Tyr 

52 0 



5 0 5 
Phe 



r.bp . d . 

495 
His A s u 



~t C '_■ 

I. 1 e 



.eu Y a 1 M e t T h r 31 n T h r 



Asp 
54 5 
I ] e 

Arg 

Ser 

Leu 

Phe 
625 
Asp 

Le u 



Lys 

^ ^ 



Arg 

Arg 

Phe 

Val 
61 0 
Ala 

His 

Val 

Phe 

Phe 

69 D 
a s n 



Ser Val 



. a 1 a . a a s n 



(2 1 r Leu 



Arg Ser 

Leu Ser 
5 8 0 
Arg 

Va 1 

Ya 1 

Thr 

G I v 
66 0 
Lys 

Ser 

Thr 

( - 1 V 

Leu 
'H 0 
Leu 



Trp 
5 95 
31y 

Tie 

Gl u 

Met 

(3 1 y 
675 
Lys 

Ser 

Lvs 



Th r 

^55 
I 1 e 



I le 
56 5 
Met 

He 

Leu 

Phe 

Lys 
645 
Leu 

Ala 

Met 

Gly 

Ala 
72 5 
Gly 

Leu 

Met 



5 50 
Tv r 



5 3 5 
Leu T; 

Arg Sti 



630 
Arg 

1 le 

Gly 

Leu 

Ser 

^ 1 0 
Met 



Lvs 



G 1 a Ala 

Asa Leu 
60 0 

Ala Val 
615 

Arg He 

'Gin Asn 

Ser Phe 

Glu He 
680 

Arg Gin 
6 9 .5 

Leu Thr 

Gly Ala 

Gly Val 

Va 1 Va 1 
^60 
L, e u L e u 



Val His 
57 0 

Ya 1 Asp 
585 

Asn Leu 

1 1 e Asn 

Val Gly 

Cys Asa 
55 0 
Val Thr 
6 6 5 

Leu Thr 

Asp I 1 e 

Thr Arg 

Arg Leu 
73 0 
1 le Le. 
H 5 

lie lie 
Ser Civ 



n-g 



5 4 0 
Ser 

Lvs Gl 



e r ? r o 



'jlu Asp 
S e r G 1 ii 
Glv Cvs 



. a l 
6 35 
Leu 

Tvr 



Leu 



Phe 
Phe 
Phe 



I rp 
7 0 0 
A i a 



G In ASp 

5 90 
Trp Pri' 

5 0 5 

lie G 1 n 

Ser Arc: 

Ser Let. 

Phe Gin 

6 7. 
Val Arc 

6 3 5 

Phe Asp 

Ser Asp 



31 n 
57 5 
Leu 

Tyr 

Pro 

Asp 

Phe 
6 5 5 
31 v 



560 
(3 1 u 

Ya 1 



' a Ya 1 Va 1 Th r 



Asp 

Ala 

< } 1 n 
7 3 5 



Val 

Asp 
6 4 0 
Phe 

Phe 

Met. 

H r s 

Ser 
^20 
Asn 



l e r ^eu 



v Glv 1 ro 



P ro 
G 1 n 



Leu 



7 5 C 
: 1 e Va 1 



,eu 



ia Leu Lvs Asd Lvs 



e r ^ e i 
32 0 



a ; riie 



Me: 
84 5 



~sii \ a . 



Phe 



?he As:: 



Pro Thr Vrg 



930 935 9 40 

9 50 955 96 0 

Val Gly 3er Ser G .1 y Cys Gly Lys 3er Thr '/a: 
9^0 9 7 5 

Val Gl.n Leu Lea Glu Arg Phe Tyr Asp Pro Met Ala Gly Ser Va 1 Phe 
9 8;? 9 8 5 

Glu lie Lys 31 n Leu Asn Va 1 
1 000 



Gin Thr Leu Aia Leu 
965 



99^ 
..en Gl\ 
01 0 



: JdO 

n T rp Leu A rg A 1 a 



^ 00 5 



: a 
i Pi - 



Val Ser Gin Olu Pro lie Leu Phe Asc C 



Ser lie 



Ala Tyr 

1 0 3 0 



10] 5 

Or : V 



1 00 0 

\sn Ser Arg A 1 a Va 1 

1 0 3 5 



ie Val Arc: Ala A., a Lys 3iu Ala Asn lie His 



10 4 5 



1 050 



: r His 3 1 u 
1 040 

G in Phe 1 1 e Asp 
1 0 5 5 



Ser Leu Pro Asp. Lys Tyr Asn Thr Arg Val Gly Asp Lys Gly Thr 01 n 



1 0c C 



106 5 



.070 



Leu Ser Gly Gly Gin Lys Gin Arg lie Ala lie Ala Arg Ala Leu Val 



107 5 



1080 



1C85 



Arg GLn Pro His lie Leu Leu Leu Asp Slu Ala Thr Ser Ala Leu Asp 



10 9 0 



1095 



: i o o 



Thr Glu Ser Glu Lys Val Val 31n Glu Ala Leu Asp Lys Ala Arg Glu 
1105 1110 1115 1.120 

Gly Arg Thr Zys lie Val lie Ala His Arg Leu Ser Thr lie Gin Asn 
1125 

Ala Asp Leu lie Val Val lie Glu Asn 



114 0 



114 5 



1130 1135 
Gly Lys Val Lys Glu His Gly 
1150 



Thr His Gin Gin Leu Leu Ala Gin Lys Gly lie Tyr Phe Ser Met Val 

115 5 116 0 116 5 

Gin Ala Gly Ala Lys Arg Ser 
1 1 7 0 117 5 



< 2 1 0 > 5 

-2 11 > 1066 

* 2 : 2 • PPT 

2 1 3 > Homo s a p : e n s 



a Pre 



Asp 



A \ a 
14 5 



3 : u Tyr Thr I I e 
1 1 5 

3 .1 y A la Pne Ser 

As n Ala Arg Gly 

Pro Lvs I 1 e 



Asn m 1 a Met. 



la 1 



Thr 

- ^ q 



Glu 
Ue 
l le 

Leu 

3 05 
Ser 

A s n 

Glu 

Arg 

Asp 
385 
H i s 



1 8 0 

A 1 a Asn Va i 
195 

Gin Tit r Va 1 

2 1 3 

Va 1 3 1 n Leu 

1 "1 e £ ^ p G 1 y 

lie lie Gly 

260 

Ala 31 u Asn 

275 

Lys Lys Ala 

2 9 3' 

Pro 31 n Lys 

Gly Gly Gin 

Pre Lys He 
34 0 

Ser Glu Ala 
355 

Thr Thr He 

370 

'7a 1 I Le Ala 



Ser Glu Leu 



aS P 

165 
Leu 

Lvs 



J le 

G 1 n 
245 
Va 1 

I le 

Val 

?he 

Lys 
325 
Leu 

Glu 

Va 1 

Gly 

Met 
4 3 5 



1 - ^ 

Ala Ala Tyr 

: 5 0 

3er Phe Ser 
31 u Phe Asn 

He Leu Lys 

200 

^eu Va 1 Gly 

2 1 5 
31 n Arg Leu 
2 3 0 

Asp 1 1 e Arc] 

Val Ser Gin 

Gys Tyr Gly 
2 80 

Lys Glu Ala 
295 

Asp Thr Leu 
31C 

Gin Arg He 

Leu Leu Asp 

7al Gin Ala 
36 0 

He Ala His 
375 

Phe Glu Asp 

390 

Lvs Lvs Glu 



,,rg 

7 n 



Gl v 



1 87 



Tyr 

A s n 

3lu 
265 
Arg 

A s n 



A 1 a 



34 5 
Ala 



. a . n : s 
Leu Asn 
Ser Gly 

Asp Pro 

"35 
Phe Asn 
2 50 
Pro 

Gly 

Ala 

Gly 

He 
33 0 
A 1 a 

Leu 



Phe Phe 
125 
Gys 1 1 e 
14 0 

Asp He 
His Lys 
Phe Ser 
Leu Lvs 



Asp 3 ; u 
Asn Va 1 Asn 
Val Leu Phe 



Asn 

Tyr 

Glu 
3 1 5 
Ala 



Val Thr 
285 
Glu Phe 
3 00 

Arg G 1. y 
Ara Ala 



Arg Leu 
G 1 y 37a 1 
G 1 v Va 1 



Asp 

Ser 

I le 
3 95 



Lys Ala 
365 
Thr Val 
3 8 0 

3 r a 1 G 1 u 
Phe Lvs 



Ser He Leu 

1 I e Asp Asn 
160 

Pro Asp Ser 
175 

Tyr Pro Ser 

1 90 

Val Gin Ser 

Lys Ser Thr 

G 1 y Thr J le 
24 0 

Tyr Leu Arg 
2 55 

Ser Thr Thr 

2 7 0 

Met Asp GIj 

lie Met Lys 

Ala 31 n Leu 

3 2 0 

Leu Val Arg 
335 

Leu Asp Thr 

3 50 

Arg Glu Gly 

Arg Asn Ala 

Gin Gly Ser 

4 00 

Leu Va 1 Asn 
4 1 5 



rp . a 



'a 1 Ser Ph e Leu L\ 



3a 1 Leu Lvs Lei 



Thr Glu Trp Pro 



a Pi:e 

■ s As n 
595 
Va I 



dG»- Thr G. 



; 1 n 



Asn 



G . n 
6 1 0 

lie Ala Asn Leu G J v 



: a 
Thr 
Thr 



6 0 0 



Glv lie 



. hr Ara Le 



be r G ; y . ie .ai 



Met 
705 
Ala 

Phe 

G 1 y 

Phe 

Ala 
785 
Gin 

P h e 



lie 
Tyr 
His 



Hi s 



7^0 
L.V5 



Glu 
675 
Arg 

Val 

1 le 

Tyr 

Met 
755 
Ala 



o b u 
Leu 

Thr 

Gl u 

Ty r 

Ala 
74 0 
Arg 



6 4 5 

Olu 

G lu 

Val 

L ys 

Gly 
72 5 
Gly 



D J 'J 

Leu 
Met 
Ala 



Leu 
710 
lie 



. .1 e 

^ ^ c; 



r\ _ a 
62 0 
Ser 



Leu ^eu 



Ala 21y 
680 
Ser Leu 
t 9 5 
Ty r 

Thr 

Phe 



31 y 
Phe 



a Lys 
Pre Leu lie 



Phe Arg Asp 
Ala Leu Gly 

775 

Ala 



Leu 
6 6 5 
Lvs 

Thr 

Pro 

Ser 

Phe 
74 5 
1 le 



. a i 

65 3 

I le 



Val Pr. 



A rq A 1 a 



Asn 
855 



Va 1 



Gin 
850 
Va 1 



ash 

82 0 
Va 1 

Leu 

Leu 



Asp 
8 05 

.1 ; e 

Pro 



Ser 
79 0 
Ser 

Thr 

Val 



'/a 1 
760 
Hi s 



Ala His 



Tyr Ser Glu 
Phe A, 



a ^eu 



Val 
655 



Gin 
34 0 
Gl y 



_! • U 

32 5 



Ty r 

[le 
73 0 
Gly 

Leu 

Ser 

Leu 

Glu 
8 10 
Va 1 



A 1 a 

Arg 
'7 1 5 
Ser 

Ala 

Val 

Ser 

Phe 
"95 

Gly 

v a 1 



Thr 

Arg 

700 
Asn 

Gin 



,eu Glu Arq Phe 



Leu Ser 



?r Gl- 



;p Pro 



Phe 

Phe 
780 
Met 

Leu 

Phe 

Leu 

Cys 
860 
Leu 



Ala Thr 

6 0 5 

Leu : L e 

Pne lie 

lie lie 

A 1 a Lys 

6 7 1 
Glu A 1 a 
63 5 

Lys Pha- 
ser Val 
Ala Phr- 

Leu II- 

7 5 ; 
Ser Ala 

7 6 5 

Ala Pro 

Leu Phe 

Lys Pro 

Asn Tyr 
83 0 
G 1 u Va i 
345 

Glv Lys 



Asp 

Asp 

A 1 a 

Tyr 

A 1 a 
655 



G 1 y 
6 4 0 
r'a! 

Asp 

Glu 



1 1 e 

2 1 u S e i 



G 1 n 

Met 

^35 
Va 1 

: le 

Asp. 

Glu 

Asp 
c 1 5 

P ro 



72 0 



Asn 

Val 

Tyr 

Arg 
800 
Lys 

Thr 

Lys 

Thr 



A 1 a Gly Thr Va " 



a ~. ; a 

935 



94 0 



a Asp Leu lie v a i \ a ; Pre 



,rg -a. 



■ly Thr His Gin Gin Leu Leu AM 
10 4 5 

, a . ^ e r a _. j 1 1 1 . ^ ... a : ^ i ',' 1 r r ^ . ; 



Phe Ser Met. 



1 0i 



PPT 

Mus rr.uscu.us 



c3C)0> 

-■308 : Genbank PL 144! 
■: 3 09: i 99" - 1 1-01 



1 

Ser 



:4f]0 > 6 

Lys Leu Thr Leu Va 1 lie Met 
5 



la lie Ser Pro lie Leu 
1 0 



Arg 

65 
Ala 

Ala 



J le 

A 1 a 
145 



Thr Ala Va 1 Trp Ala Lys lie Leu Ser Thr Phe Ser Asp 

20 25 30 

Ala A 1 a Ty r Ala Lys Ala G 1 y A 1 a Va 1 Ala 31 u Gl u Ala 

3 5 4 0 4 5 

lie Arg Thr Val lie Ala Phe Sly Gly Gin Asn Lys Glu 

50 55 60 

Tyr Gin Lys His Leu Glu Asn Ala Lys Lys lie Gly He 

70 ^5 

He Ser Ala Asn lie Ser Met Gly lie Ala Phe Leu Leu 

8 5 9 0 

Ser Tyr Ala Leu Ala Phe Trp Tyr Gly Ser Thr Leu Val 
100 105 110 

Glu Tyr Thr lie Gly Asn Ala Met Thr Val Phe Phe Ser 

1 1 5 1 2 0 12 5 

Gly Ala Phe Ser Val Gly Gin Ala Ala Pro Cys lie Asp 

1 3 0 1 3 5 14 0 

Asn Ala Arg Gly Ala Ala Tyr Val Me Phe Asp Me lie 

150 155 

Pro Lys Me Asp Ser Phe Sen Glu Arg Gly His Lys Pro 



Gly 

15 

Lys 

Pro 



lie 
9 5 
lie 

1 le 

Ala 

Asp 

Asp 



Leu 

31u 

Gly 

Glu 

Lys 

80 

Tyr 

Ser 

Leu 

Phe 

Asn 
160 



, a .el, . a 



a . G i n Leu L e 



n rtrq Lei 



;p Pro Thi 



A 13 r i Pro 



Arg Thr 

370 
Asp Y a I 
3 a b 
H i s 



J _ D 

Leu 



Leu Leu Asp G 1 u 



-30 
\ 1 a 



355 
Thr 



a J uln ^ . a ^ . a ^ei 



; e , a 1 Lie 



^ 1 a 
3^5 



Ser G 1 u Leu 



Met 
4 05 



Met Gin Thr 



nia ~eu 



/a 1 
4 35 



a : a 
420 
Arg 



Ala Leu Asd Thr 

3 Giv 



AJa 
465 

Ya 1 

G 1 u 
Lvs 



G 1 u 
54 5 
Ala 

Arg 



4 50 
Arg 



Arg Asn A. i a 



Lys 

Leu 

A I a 
53 0 
A 1 a 

Leu 

Leu 

Ya 1 



Gly 

Ya 1 
» 15 
Ala 

Thr 

Asp 

Ser 

I ] e 
E 95 
Tv r 



As n 
500 
Thr 

Arg 

Ser 



Th r 

5 80 
Yal 



Glu 
Arg 



^sp 
[85 
lis 



Met 

Ala 

Ala 

Ala 
56 5 
Yal 



Lys 

Ser 

Pro 

Ser 

Thr 
4 70 
Ya 1 

Gin 

Leu 

Leu 
550 
Arg 



Lys 

Glu 
455 
Thr 

I le 

Glu 

Thr 

Yal 
5 35 
A s p 

G 1 u 



. a 
360 
His 

Asp 

Glu 

L le 

I le 
44 0 
Ala 



^ ^ a rtfg .a Leu 

Th i" Se i" Ala Leu 

Asp Lys Ala Arg 
365 
I I e 



Ya: Arg 
335 

Asp Thr 

Glu Glv 



A r g A s n 



■■-i la u I 



I le Tvr Phe 



. a i 
61 5 



11^ 



Leu 

Ala 
52 D 
Arg 

Thr 

Gly 
Ala 

A sr. 

60 D 
Met 



G 1 y 

Leu 
42 5 
Leu 

Ya 1 

Ya I 

G 1 y 

Met 

50 5 
Gly 



G 1 u 
Arg 

Asp 

565 
H; s 



I 1 e 
4 1 0 
Se r 

Leu 

Ya 1 

I le 

Phe 
4 90 
Lys 

Asn 

Pro 

Ser 

Thr 

Yal 



ber : n r 

38 :> 
1 1 e Ya . 
8 9 5 

Tyr Phe 

31 u Glu 

Leu Asp 

Ya ; 
4 6 0 
H i s 

Asp 



- r a 



2ln 

Ala 
4 75 
Asp 

~Jlu 

Glu 

Lys 

Gl u 
555 
Thr 

lie 

5 p Glu 

. n Th> 



Ya 1 

lie 
54 0 



A rg 

Phe 

G 1 u 
445 
Ala 

A rg 



Gly 

Glu 
525 
Leu 



Gl u 
43 3 
Al a 

Leu 

Leu 

Ya L 

11 e 
510 
Leu 

Leu 



lie Yal lie 



Ala 
Leu 

Arg 

62C 



Phe 
590 
Arg 



G I y 

Met 

6 05 

G Yr Asn 



G 1 y be r 
■iOC 

Ya 1 Asn 
4 1 5 

A 1 a Arg 

Thr- Ser 

Asp Lys 

Ser Thr 
480 

1 le Yal 
495 

Tyr Phe 

Glu Asn 

Li e u Asp 

Gin Ala 
560 
Ala His 

Asp Gly 

G L u Lys 

Glu lie 



At r Glu T rp ? ro 



:hr Yal Co: 



# 



775 

■let Ser Trp Phe Asp Asp 



Thr Lvs Leu 



Ser "al Va 1 
850 

Leu P. la Gly 

865 

Lys VI e Ala 

Thr Glr. Glu 

Pro Tyr Arg 
915 

Ser lie Ser 

93 0 

Phe Gly Ser 
945 

I le Leu Va 1 

Ala Ser S e r 

Tyr Leu Phe 
995 

GJy Glu Gly 

1310 
Glu Val Va 1 
1025 

Gly Leu Ser 
Ser Ser Gly 
Tvr Asd Pro 



Leu Ala Thr Asp Ala Ala 
6 05 

Ala Leu lie Ala Gin As:i 

820 825 

Sei" Phe lie Tyr Gly Trp 



Pro 



Th r 

Arg 

90 0 



G . n 

Tyr 

Phe 

Piie 
?8 0 
S e r 



Gys 

1 0 6 
Met 



Phe lie Ala Val Ala 
3 55 

A 1 a L \ ' s A r g Asp L y s 
87 0 

Glu Ala lie Glu Asn 
36 5 

Lys Phe Glu Ser Met 

905 

Ser Val Arg Lys Ala 
92 0 

Ala Phe Met. Tyr Phe 
935 

Leu lie '■■'al Asn Sly 
950 

Ser Ala lie Val Leu 
96 5 

Ala Pro Asp Tyr Ala 
985 

Leu Phe Glu Arg Gin 
1 000 

Trp Pro Asp* Lys Phe 
1 3 1 5 

Asn Tyr Pro Thr Arg 
10 3 0 

Glu Va 1 Lys Lys Gly 
10 4 5 

Gly Lys Ser' Thr Val 
Ala Glv Ser Val Leu 



^80 

Lys Asn Ser Thr Gly Ala Leu 
"95 800 
Gin Va 1 Gin Gly Ala Thr Gly 

5 10 8 15 
Thr Ala Asn Leu Gly Thr Gly 

330 

Gin Leu Thr Leu Le^ Leu Leu 
845 

Gly lie Val 31 u Met Lys Met 
360 

Lys Glu Met Glu Ala Ala Gly 
3 7 5 3 3 0 

lie Arg Thr Val 'Val Ser Leu 

6 9 0 6 9 5 
Tyr Val Glu Lys Leu His Gly 

910 

His lie Tyr Gly He Thr Phe 
925 

Ser T y r Ala Gly G y s P he Arg 
940 

His Met Arg Phe Lys Asp Val 

9 5 5 9 6 0 
Gly Ala Val Ala Leu Gly His 
9 7 0 9 7 5 

Lys Ala Lys Leu Ser Ala Ala 
990 

Pro Leu Tie Asp Ser Tyr Ser 
10 05 

Glu Gly Ser Val Thr Phe Asn 
1020 

Ala Asn Va 1 Pro 'Val Leu Gin 

10 3 5 10 4 0 
G In Thr Leu Ala Leu Val Gly 

1 0 5 0 1 3 5 5 

Val Gin Leu Leu Glu Arg Phe 
10 7 0 

Leu Asd Glv Gin Glu Ala Lvs 



# 



G 1 n Leu Leu Ala 



12 50 
Asn Leu 
1265 



?he Ser Met Va 
125 5 



:e Hr Aia Gly Thr Gin 
1 2 6 U 



.: 2 1 2 > PPT 

<215> Arabidopsis tha i una 

3 0 0 > 

■ 3 0 6 : - G e n D a r k A 4 2 1 5 C 

< 3 0 9 > 19 9 7-03-1 3 

<4 0 0> 7 

Glu Lys Met Met Glu Glu Val Leu Lys Tyr Ala Leu Tyr Phe Leu Vai 

1 5 10 15 

Val Sly Ala Ala lie Trp Ala Ser Ser Trp Ala Glu lie Ser Cys Trp 

23 25 30 

Met Trp Ser Gly Glu Arg Gin Thr Thr Lys Met Arg lie Lys Tyr Leu 

35 40 45 

Glu -\la Ala Leu Asn Gin Asp lie Gin Phe Phe Asp Thr Glu Val Arg 

5 0 5 5 6 0 

Tnr Ser Asp Val Val Phe Ala lie Asn Thr Asp .Ala Val Met Val Gin 
6 5 7 0 7 5 8 0 

Asp Aia lie Ser Glu Lys Leu Gly Asn Phe He his Tyr Met Ala Thr 

35 90 95 

Phe Val Ser Gly Phe He Val Gly Phe Thr Ala Val Trp Gin Leu Ala 

10 0 10 5 110 

Leu Va . Thr Leu Ala Va 1 Val Pro Leu lie Ala Val lie Gly Gly lie 

1 1 5 12 0 12 5 

His Thr Thr Thr Leu Ser Lys Leu Ser Asn Lys Ser Gin Glu Ser Leu 

13 0 13 5 14 0 

Ser Gin Ala Gly Asn lie Val Glu Gin Thr Val Val Gin lie Arg Val 
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act ft at egg 


1 1 J r ^ . 


a g a a a r g r a r 


tgaa gt gt t f 


f a t a g t gg a c 


1 1 c a a a t eg a 


i e a ^ . 


gagaatgage 


t rtacefcgr 


at tgacatgt 


f attt cgtt f 


11 04 ; "- 


t tgagat ett 


a a g t a a 1 1 1 1 


t tggt at t za 




1 1 1 " 


'egacaegtta 


tftcgtf ftt 


gtgtta ft ta 


tat accac a a 


1 1 ] 6 .< 


t .a t a t a a t a g 


gaa tgt t gt f 


z t a t a t a t g f 


gt tgt ttgat 


1112 a 


etaegt agag 


t z t a t f t c 1 1 


gtt tct tggt 


gagat tt tga 


1 1 2 O ' ) 


cgegca'eggt 


gtt tagt tac 


tggt tg ft tc 


at teat t tgg 


1 1 .;■ 4 ■ J 


. \ ■ * . 1 ^_ 




... Cl --A --I '-j - - 


■ '-.i 3 ------ ■ 




-a - 1 ■ 

* i a a a '. ■ g a t 


. ■ ; - - } - '■ ^ : - ■ 


'l ■. 1. 1 <ag :i 


• gage,;. - ft e 


■ ' - ■ 


i ^ t * " * i a a 


,i -a ■ i . g ..i . . 


' vl ■ ; ■■ • - - 5 
t. e t a gaa 1 1 f 


;* agaggaa \ 




gg*: a t at ga t 


et ag agaaet 


t a t ,a t a aga t 


t ,a t :\aa t gt t 




t 1 : c t * ■ e * a Z t 


t tat ett ct a 


at t gt t gggg 


::ct t tga a ft. a 


. ; ^ e 




tat t tgg tgt 


gtggagtcat 


iaa'jzzz<:a,i 




g . i a t a a a a t c 


t a a a ga a a c c 


a act gt gaag 


tt ct f t aat : 


" 1 ,-' r '' 




a * t t a e 4 ft : 


eat gt ggt t t 


t eg e t c: tt t a a 




■ : ' • : * 


:.. * tea a a t ea 


aeaea l eaaa 


t a f a *. aaa a ■ i 





tagtatgtgt 
ag^aacatt: 
atttrtggta 
c^: :aagtaa 
taa::aaata 
aaa::a:ttt 
t: g::taa:t 
c::a:ccaaa 
agrg :attgg 
a:gt:caaaa 
a a t g c 1 1 a a a 
a:aa a r g a a a 
taa arggtaa 
ta:g:nattt 
aaagaggt 1 1 
t g a aaaagt t 
r r g r a r q a t q 
greacrcgtt 
t rag a a rate 
gtcaccctaa 
gaacrctatg 
g 3 r z r a a g 1 c 
aaa ctct aag 
aa rt nag aaa 
e 1 1 r g t a r t g 
r :caaaaaac 



atetgettt t 
tgtaat :a:a 
a:aaggatga 
cttgat :a:: 
aaaatgaaaa 
:atttggt tz 
a:aatgata: 
:attat:ct: 
:rgatgrtaa 
aatata:ttg 
gtttt gtatt 
a g t a a a z a c g 
a a t a t a a a c a 
g t a 1 1 a r a a t 
rgaggr gt za 
z gaagact a t 
a gaaggcaaa 
g t a 1 1 a z t c a 
■atatccatca 
c agger t ttg 
z t ctgcattt 
:taatacaga 
agaat a taag 
gataacaaaa 
a tear tat tg 
aattct tatr 



1 1 1 g t. a r a r a 
g a a c r a a g g z 
z rrggarr ga 
g ga t r r t aaa 
a a r t r a r g t g 
gtgt gagaaa 
g aggr r r a z 
grtt ar grag 
aattrrggra 
a t a a r r r a a t 
ag 1 1 gr rg at 
ataa::atat 
g t a t a :ta:a 
g a a a r z r a a a 
taatr: a r ga 
ttttrrrgrr 
agtg :aga-:a 
t atttragea 
grtttr ggac 
ca t agtgtgg 
tgtt ac -art 
tr tatr tgra 
a t c a a r g r g r 
gr aaga acga 
acaaaccatt 



ttaatgtaat 
a r a a 1 1. 1 1 g a 
a:t.c c g a z z a 
a a r g a a 1 1 a t 
gg a at ratal: 
tataagaatt. 
aaatrratat 
ttttaatcta 
rtagrrgrtg 
grataaarta 
tt ttr gtrtg 
r t eaaaac gt 
a a .a a t c a c r a 
aarttraaar 
a g r a a a 1 1 r t 
1 1. r ca rag ag 
tgtgctttrt 
aactggt tat 
at tger acat 
cagaacacgt 
ca tat aaaag 
gtgttatgtt 
aat taataaa 
gtattt ttaa 
aaacat t ttt 



agatagtgta 
rrgtgtgaaa 
a r 1 1 r r e a g g 
g a a r a r g a t a 
:::t:aaatc 
a t e a a a z a a a 
a::a::aaaa 
a r g t -a c a a a t 
ar r tgr trt t 
tac::ataat 
ttrgcgtgtg 
a aaggrgr t a 
aaarggr r 1 1 
agaar grata 
ar r r a :tgac 
aaaacr act t 
t r ret rccat 
atctatatct 
aegt t agr at 
gaggtgtgat 
tattgrtrta 
tataaaccac 
tt ttatagtc 
gcgaar act c 
gtagacccta 



gag aat r a t g 
:aatac:att 
r g a a r a:agt 
r z a t r r :aa: 
:gr.ta::a:; 
gaaaaa g gr : 
:att:::a:a 
rata: ::a:a 
rttgagt ::: 
c a care g a t c 
trgaatt r tc 
a r r a g r a g t c 
g t a a a -a a a a a 
ar r t z rgcac 
gggtaagrtg 
tcctt r r raa 
tttraaraat 
a t c a a r c a r t 
t g a t g r a c c a 
ata tgeggat 
gttgtgrtgc 
attggaaccc 
att eggataa 
tt tagar att 
aaat ccga ta 



1254 



12^6 

1 2 8 4 

12 2 3 
i 2 ci 

13 2 2 
1 3 J 8 
1 2 1 4 
122 J 
1 2 2 2 
n 1 

1 j- ._* o 

1 :- 4 4 

13 3 0 

1 i -: 6 
1222 
1 3. 2 s 

1 3 '7 4 
13 2 0 

13 2 8 

14 0 0 



2 1 1 
212 
2 1 3 



11 
1 9 
DMA 

Arabidopsis thaliana 



: -4 0 I". : ■ 11 

cactgetraa tgatctcgtt ttctcacta 



2 1 0 :■ 


1 2 


211: 


3 0 


2 13 : 


DMA 




21 3 > 



Artificial Sequence 



2:3> Artificial Sequence 

^ ^ n 

22 3 > PCR primer 
4 0 0;> 14 

ttctccata ttgaccatca tactcattg 



